This study analyses the determinants of off-farm work participation decisions of farm households in Ethiopia. A bivariate probit model is applied to account for the simultaneity of participation decisions of both male and female members of farm households. The results of the analysis show that human capital variables such as health and training on non-farm activities have a positive effect on the off-farm participation decisions of male members of farm households. The education status of the head has no significant impact on the participation decisions of the members of the family as most of the off-farm activities do not require formal education. The availability of credit and transfer income is the other factors that have a positive impact on the decisions of male members to participate in off-farm activities. The effects of family and farm characteristics are also analysed. Finally, policies that aim to increase the off-farm work participation decisions of family members should take into consideration the difference in responses to the various factors that affect the off-farm work decisions of male and female members of farm households.
Introduction

Background
Ethiopia is a rural and agrarian society where nearly 85% of the population is directly dependent on agriculture and livestock for their livelihood. Agriculture is the mainstay of the economy. It accounts for about 50% of the GDP and 90% of the total foreign exchange earnings. The main types of farming activities are crop production, livestock husbandry and mixed farming. Mixed farming is the dominant type of farming system and includes both crop production and animal husbandry. The dominant type of farm input is labour and most of the farm labor comes from family members. Africa (CEEPA) , University of Pretoria, South Africa. E-mail: abebed2002@yahoo.co.uk. Despite the different measures taken by governments, the national economy still relies on the agricultural sector which is characterised by low labor productivity, a declining farm size (an average of one hectare per household) and subsistence farming, soil degradation, inadequate and variable rainfall, tenure insecurity, weak agricultural research base and extension system, lack of financial services, imperfect agricultural markets and poor infrastructure (Degefe & Nega, 1999) .
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During the military government known as Derg various public institutions like the Rural Technology Promotion Department (RTPD) of the Ministry of Agriculture, the Handicraft and Small Industries Development Agency (HASIDA) of the Ministry of Industry and the Adult Training Centres of the Ministry of Education were trying to promote the non-farm sector. These institutions, however, were not successful because of policy and institutional problems from the beginning. Each agency or organisation tends to work in isolation and there was no single focal point to co-ordinate and harmonise the support of the rural non-farm sector for greater effectiveness. After the downfall of the Derg regime, the Ethiopian People's Revolutionary Democratic Front (EPRDF) changed the centrally planned economy to a market economy by liberalising the economy and encouraging private sector participation. The reform process has negatively affected the institutions set to promote the non-farm sector under the previous government.
In rural areas of developing countries in general and Ethiopia in particular, labor market participation is the major source of income for many landless and small farm households. In spite of the high potential of the non-farm sector in generating employment, they are not covered by government policies and strategies. Rural development policies aiming at promoting the farm/nonfarm linkages should consider the role of the non-farm sector. Thus identifying the factors that affect the off-farm participation decisions of farm households is necessary if there is a need to make households diversify the ways in which they gain their livelihood. However, studies on the off-farm participation decision of Ethiopian farm households are limited. Moreover, the available literature does not consider the difference in the response by the male and female members of the family to the different personal, locational and farm characteristics. Therefore, the objective of this study is to investigate the determinants of off-farm labor participation decisions of the male and female members of farm households in Ethiopia.
The rest of the paper is organised as follows. The next section reviews related works in off-farm work participation. Section three is the data source and methodology and explains the econometric model specification used for analysing the data. Section four deals with the nature of rural off-farm employment in Ethiopia. The results of the empirical analysis are discussed in section five. The last section is the summary and conclusion.
Literature review
The literature dealing with off-farm employment has focused on factors affecting participation in off-farm work and off-farm labor supply. A significant part of this aspect of off-farm activities has not yet been researched in developing countries in general and Ethiopia in particular. Very few studies have empirically considered the factors that influence the decisions of rural farm households in sub-Saharan Africa to participate in non-farm production and labor supply off-farm (Reardon, 1997, cited by Abdulai & Delgado, 1999) . Previous studies on the rural non farm economy in Africa have concentrated on the characteristics of micro-enterprises in rural areas, quantifying the share of non-farm in total income and employment to show the range of roles played by non-farm activities in the household economy (Abdulai & Delgado, 1999) . Benjamin and Guyomard (1994) , in their study of off-farm work decisions of French agricultural households, show that the main effects on off-farm labour market participation decisions of both members (husband and wife) are: -• Higher general education was reflected in higher off-farm labor market participation of both operators and spouses.
• The younger wives are the more likely to work off-farm.
• The number of children decreases the wife's participation in the off-farm labor market, i.e. increases her reservation wage, and • Farm operators seem to be more responsive to farm characteristics than wives.
De Janvry and Sadoulet (2001) studied the role of off-farm activities in rural households in Mexico. The result shows that participation in off farm activities helps reduce poverty and contributes to greater equality in the distribution of income. Results of the Multinomial Estimation Method (where no participation in off-farm work is the choice comparison) show that education, ethnic origin and regional availability of off-farm employment are found to affect participation in off-farm activities. Education helps the farm households in the study area to participate in the more remunerative off-farm activities. A study by Corpal and Reardon (2001) also shows that the effect of education is found to be different depending on the type of off-farm activities. Similarly, land scarcity and access to roads have an effect on the participation decision in non farm employment. A study undertaken in four districts of Pakistan by Fafchamps and Quisumbing (1997) indicated that education raises off-farm productivity and induces rural Pakistan households to shift labor resources from farm to off-farm activities. One additional year of schooling for all adult males raises household incomes by 8.9%. The other human capital variable, health, has also a positive effect for males but the result is not significant for females in rural Pakistan. Abdulai and Delgado (1999) jointly estimated the determinants of the decision of husbands and wives to participate in cash-income-oriented non-farm work in Northern Ghana by using a bivariate probit model. The result of the analysis suggests that the variable age has a positive effect on the probability of labor supply to the non-farm sector at younger ages and at older ages the probability of participating in non-farm work decreases as age increases. Human capital, as embodied in education and experience, is essential in increasing non-farm earnings and time allocation of rural families and to diversify the rural economy away from agriculture. A husband or wife who had more schooling (as measured by years of schooling) had a significantly higher probability of engaging in non-farm activities. The other variables nonlabour income and distance to the regional capital are found to have a negative influence on the participation decisions of farm households. Unlike other studies the presence of children had no significant effect on the participation decision of women in non-farm work and on the labor supply of husbands and wives. This is similar with findings of Rosenzweig (1980) and Skoufias (1994) . Jacoby (1993) also indicated that the number of children 5 years old and younger does not lessen women's hours worked, which includes housework, though not child care per se. But a well-developed infrastructure and population density had positive significant effects on the probability of non-farm work by both males and females.
The Ministry of Labor and Social Affairs (MOLSA) in Ethiopia undertook a survey of the Agricultural Wage Employment and Rural Non-Farm Employment in 1997. The result of the logit regression analysis shows that the probability of working for wage is lower for literate households than illiterate ones. The reason is that casual labor is generally perceived as a low status work by the public and more so by educated people. Similarly, Woldehanna (2000) tried to determine the impact of traditional and modern education on the supply of labor for off-farm wage employment in Tigray and reached the same result (negative sign). He argued that higher education increases the productivity of the individual on the farm or in the household more than it increases the productivity in off-farm employment or off-farm employment in the rural areas of Tigray may not require education at all and hence there is no special demand in the labor market for relatively educated farm households.
On the other hand, a study carried out by Gebre Egziaber (2000) in two Woredas 2 of SNNP revealed that education is one of the effective instruments in promoting non-farm activities in rural areas. His research also shows that farmers with more farm resources are less attracted to non-farm activities. Demeke and Regassa (1996) studied non-farm activities in North Shoa and concluded that education has a stronger impact in the vicinity of urban areas. 3 However, in the more remote areas, it may have very little to contribute. The variable age has a negative influence in these areas. The share of non-farm income is higher for the younger age group than the older farmers. The results also show that yield is negatively related to participation in non-farm activities. In contrast to other studies, land size is found to have a positive influence on non-farm employment. They also concluded that female-headed households are not markedly disadvantaged with respect to non-farm earnings.
In general the limited literature sources about Ethiopia shows that either a simple descriptive or a probit or logit model is used to analyse the factors that affect the off-farm participation decision of farm households, but this makes the results inconclusive. This study uses a bivariate probit model that takes into account the simultaneity of both male and female participation decision. Moreover, no effort was made to see the impact of male and female members of the family separately in their participation decision at country level. That is why it is necessary to pursue the analysis empirically.
Data source and methodology
The data
The data source for this study is the 1999 Ethiopian Rural Household Survey conducted by the Department of Economics of Addis Ababa University in collaboration with the USAID. After the downfall of the Derg regime in 1991, EPRDF divided the country into nine regions and two administrative councils. Namely, Tigray, Afar, Amhara, Oromiya, Somali, Benishangul-Gumuz, Southern Nations, Nationalities and Peoples' region (SNNP), Gambella, Harari, Addis Ababa and Dire Dawa Administrative council. A total of 18 rural peasant associations were selected from four administrative regions. These are Tigray, Amhara, Oromiya, and SNNP. These regions represent around 96.7 & 92 % of the rural & total population of the country respectively (CSA, 1999a). These sites were chosen in such a way that they could represent the socioeconomic and agro-ecological diversity of the rural areas. From the 18 peasant associations a total of 1681 farm households were selected randomly.
Econometric model specification
Econometric models are specified to examine the off-farm work participation decision of male and female members of farm households. Separate labor participation models were estimated for males and females.
The neoclassical farm household model predicted that a farm household chooses to work either on the farm or off-farm depending on the marginal return from farm and off-farm labor (Singh et al., 1986) . For an individual, the action for off-farm participation is based on the comparison of the market wage rate and the reservation wage. The reservation wage is the marginal value of time when none is allocated to off-farm work. An individual will participate in off-farm work when the reservation wage is lower than the market wage (Benjamin & Guyomard, 1994) .
The reservation wage for off-farm work of i is the marginal value of his/her time when all of it is allocated to farm labor and home time. Accordingly, the reservation and off-farm wage equations can be specified as follows: The decision of male and female members of a farm household whether or not to participate in the off-farm labor market is then modelled as a binary probit model which takes in to account the simultaneity of both participation decisions. We define then a binary variable Di which equals 1 if member i works off-farm, zero otherwise.
Where the variables and coefficients are defined above.
Therefore, the probability that the male and female members of a farm household work off-farm depends on their reservation wage ( ri W ) relative to the market wage rate net of commuting costs ( i W ). Variables that raise the reservation wage reduce the probability of off-farm work, and variables that raise the off-farm wage offer increase the probability of off-farm work. For variables that raise both the reservation wage and wage offer, the net effect on the probability of off-farm work is a priori uncertain. Estimates of these participation equations provide information about the marginal effects of exogenous variables on the probability of an individual participating in offfarm work.
4.
Off-farm employment in Ethiopia
The nature of off-farm employment 4
Non-farm activities have a great potential to provide employment and additional incomes during the slack season to rural households. In addition, given rising population pressure on agricultural land which results in a decline in land holding per individual, off-farm activities can provide alternative employment. Despite their great potential, rural non-agricultural activities account for less than 3% of the rural labor force (CSA, 1999b 
Income from off-farm activities
Since production and productivity of the agricultural sector is low, farm households' income is not sufficient even to feed their families. Most of the sample farmers (79%) are participating in off-farm activities mainly to supplement their agricultural income. Excess labor in the family and the seasonality of agriculture are the other key factors responsible for farmers to participate in off-farm activities. Large family in the rural house holds results in declining farm size which in turn results in low level of per capita production and hence less income. The seasonality of agriculture causes a farm family to have excess labour during the slack season, which induces them to engage in other non-farm activities. On average a farm household earns 615.9 birr per annum through off-farm activities. The mean annual income from self-and wage employment is 462.6 and 723.6 birr respectively. 8 The proportion of income obtained from wage and self-employment is 43.4% and 56.6% of the total off-farm income respectively. Payment in these activities is made both in cash and in kind. More than 85% of the payment in kind is done in the form of wheat.
Around 90% of the off-farm participants responded that the income obtained from off farm activities is used for maintenance and own consumption. Very few farmers use the off farm income for investment in farm/land, to buy oxen and farm implements. Little is used for investment in non-farm activities and saving. This has an implication in that some measures have to be taken to promote the sector so that farmers will be able to get sufficient amount of income, which in turn is used, for investment in the farm.
4.3
Women's participation in off-farm activities
Since more than 85 % of the total population of Ethiopia is dependent on agriculture, the performance of the sector relies on the labor of both genders. Rural women provide a substantial contribution to agricultural production. In addition to farming and home activities they also participate in non-farm activities. In the survey 22.6 % of the household heads were females. On average 36.6 % of the farm households have one or more female members participating in off-farm activities. The difference in the off-farm participation rate of females as compared to males is not significant. Females are participating in both wage and self-employment. Food-for-work is the major activity. They are also employed as farm workers and labourers in other activities. The average wage rate ranges from 0.02 to 1.68 birr per hour. In addition they are getting income by participating in self-employment activities like weaving/spinning, making and selling fire wood, dung cakes, charcoal, collecting and selling straw, pottery, general trade, income from share cropped out land, etc. Preparing food and local drinks such as araki, tella, injera, and dabbo are also common. 9
However, females face different constraints in being involved in the sector. Activities like producing flour using the traditional sources, fuel and water collection, food preparation and childcare leave very little time for women to participate in income generating activities. Moreover, despite their substantial role in rural and agricultural development, 10 they are gravely disadvantaged in terms of access to opportunities, such as credit, land, appropriate technology and health services, education, training, formal employment and at the decision-making level 1111 (International Labor Organization, 1993) . Female farmers, a special group of rural women, have remained almost invisible to policy makers, rural development practitioners and researchers (Aredo, 1994) .
Generally, farmers are willing to work more hours if the different constraints for working off the farms are solved. For instance 44.6 % of farm households reported that they have at least one member from their families who is interested in working longer hours. It is surprising that among those members of the farm households 39.4 % are interested to work for wages the year round, 43.3% prefer to work at the end of the harvesting time, and 16.2% between weeding and harvest. Therefore, it is possible for farmers to get additional income by participating in off-farm work without affecting their own farming activities.
Analysis of empirical results
Description of variables used in the analysis
The variables used in the analysis and their theoretical expectations about the sign and magnitude of these variables on the participation decision in off-farm activities are discussed below. These variables were chosen based on the available literature.
Age of the household head and Age Square: this is a continuous variable that may represent general experience that increases the marginal value of time in each activity and other forces. At a younger age the probability of working off farm (Aredo, 1994) . 11 MOLSA (1997) also states that lack of credit, low sale prices, overlapping farm work and higher prices of raw materials are the major problems in handicraft activities will increase. At older ages the overall labor hours will diminish and the demand for leisure will increase. As a net result, a humped-shaped life cycle profile is expected.
Presence of children: A dummy variable assigned 1 if a child is present, zero otherwise. The presence of children aged five years or younger is expected to reduce the probability of working off-farm for female members of a farm household since they are more responsible than males. The probability of working off-farm for farm males might increase since the presence of children in the family requires the household to have additional income.
Health status: A dummy variable is assigned that represents whether any member of the farm household was unable to perform farm activities in the survey year. Its expected effect on the participation decision is negative.
Number of dependants:
This variable refers to those members of farm households whose age is 5 years or younger and 65 years or above. A farm household with a majority of dependants is less likely to participate in offfarm work. On the other hand, when there are a larger number of dependants, the household has to raise more money and the marginal value of leisure will be decline, hence they will have to supply more labor off-farm. Therefore, the sign could not be determined a priori.
Sex of the household head:
Since the male-headed households have more access to opportunities than female-headed households, the probability of working off-farm is expected to be positive for the former.
Education of the household head: This is a dummy variable classified according to ability to read and write, having had primary and secondary education. If the effects of human capital on off-farm wages out weigh the increase in the shadow value of labor on the farm, education is expected to have a positive effect on off-farm work decisions for both male and female members of the household (Lass et al., 1991) .
Farm experience 12 :
This increases the value of the marginal value of farm work relative to the marginal value of off-farm work. So the probability of participation by both male and female members of farm household is expected to diminish.
The age of the household head minus years of schooling minus six years is taken as a proxy variable for farm experience.
Non-farm training: This is a dummy variable representing whether any member of the farm household has undertaken any training in handicraft skills or not. It is expected to have a positive influence for off-farm work decisions by farmers.
Distance to the nearest market: The participation of farm family members in offfarm markets is affected not only by their willingness and ability to supply labor but also by the demand for this labor. A long distance (measured in kilometres) from the farm to the nearest market reduces the probability of working off the farm.
Size of cultivated land: We expect farmers with larger farms to participate less frequently in off-farm activities.
Number of draft animals owned: The possession of donkeys, mules, horses, and camels enables a farm household to participate in non-farm activities.
Credit: If members of farm households have access to credit then the probability of working off-farm is expected to increase.
Non-labour income:
This variable has a positive effect on the marginal value of the non-work time and hence a negative effect on the participation decision of both family male and female members.
Location: This may affect the marginal value of farm or off-farm time. Dummy variables for each site are assigned in order to capture the effect of location on the off-farm work decision by members of farm households.
Determinants of off-farm labour force participation
The result of the bivariate probit estimation 13 of the off-farm participation decision of farm households is presented in Table 3 . The data definitions and the results of the descriptive analysis are found in Table 2 .
In a survey data set such as the Ethiopian rural household survey a researcher should expect to encounter many problems. The problems of multicollinearity and heteroscedasticity are very common in cross-section data. The data should be cleared before it is used for purposes of analysis. Using the box plot graph and histogram identifies the outliers and the most frequent observation is assigned for each site so that details do not get lost.
The problem of multicollinearity can be detected by looking at the correlation matrix between the variables. But when there are more than two variables in the estimation of a model, looking at the correlation matrix may not be a true indicator of the problem of multicollinearity. Hence Condition Index 14 is computed and if the value is greater than or equal to 20, it is possible to expect that there could be a potential problem. The presence of heteroscedasticity is detected by using the Brush Pagan test. This problem is addressed by calculating the robust standard error for the probit model. Table 3 it is possible to draw conclusions about the magnitude and direction of each variable on the probability of working off-farm. The log likelihood ratio statistic was significant at the 1% level, suggesting that the independent variables taken together influence participation decisions. The correlation between the errors (rho) is significant which implies the decisions of both members of farm households are not independent.
The result of the analysis indicated that age and age square of the household head have the expected sign. The effect of age on participation decision is statistically significant only for male members (at 10% level). For female members both are not statistically significant. At young ages, the probability of off-farm work participation of both members increase with age. Experience increases farm productivity and hence the reservation wage. It may also increase the off-farm productivity but the effect may not be as strong as that on the farm.
The effect of education level of the household head on the participation decision of members of the farm household is analysed by classifying it as read and write, 16 primary education, and secondary education. To see the effect of level of education of the family, average schooling is also included as explanatory variable. 17 The result suggests that education has no significant effect on the decision of farm households to participate in off-farm activities. The possible justification for this could be the nature of off-farm activities in the country. As stated in section four most of the off-farm activities especially for wage employment are food-for-work programs that do not require any education level. Off-farm activities performed by the farmers themselves are also more traditional which do not require any formal education. Woldehanna (2000) and MOLSA (1997) support this argument in their separate studies in Tigray and the Ethiopian case respectively.
The participation decision of female members of farm households does not seem to be dependent on the health status of family members. The effect is negative and significant at 10% for male members. Training in handicraft skills has a significant positive effect on off-farm participation by male members and is insignificant for that of female members. Farmers who had training in nonfarm activities are more likely to engage in either wage employment (such as masonry, carpentry, etc) or self-employment activities like weaving, carpentry, pottery, blacksmithing, etc. The policy implication is that institutions like HASIDA and the Rural Technology Centres should be supplemented and expand their activities in order to develop the skills required for farmers to work on their own or to be employed.
The influence of family characteristics is also analysed. The positive coefficient of sex shows that male members in male-headed households have a greater probability of working off-farm than female-headed households. Female members are less likely to participate in off-farm activities. This may be due to the influence of the head and cultural factors that females are naturally assigned to household activities. It is found that the presence of children in the family has a positive and significant impact on female members' participation decision but for male members the effect is not strong. The households may require additional income and that induces them to participate in off-farm activities (the income effect). The result is not consistent with most other studies in that it reduces the probability of working off-farm. The number of dependants in the family is negatively related to the participation decision of both members of a family, but the effect is found to be statistically insignificant.
The financial position of the household has also an impact on the decision of farm households. The results of the analysis shows that credit and transfer income have a positive effect on off-farm activities. A 10% increase in the amount of credit given to the household will increase the probability of working off-farm by 0.085 and that of transfer income by 0.097 for male members. For female members availability of credit has no significant effect on the probability of working off-farm. This may be because the households are less interested to borrow for female members' involvement in off-farm activities. But the probability of working off-farm increased by 0.12 for a 10% increase in transfer income.
The size of cultivated land has the expected sign and is statistically significantly different from zero. It increases the reservation wage of both male and female members of a farm household. This might also indicate that farmers involved in off-farm activities for push reason, i.e. because of shortage of land to support their livelihood. This result is consistent with other studies. The number of draft animals in the household has a positive impact on the probability of working off-farm. The result suggests that this variable is not a significant determinant for male members of farm households.
Theoretically, holding off-farm wage and other variables constant, the probability of working off-farm by the household members decreases as the market is located further away from their village. However, the result turned out to be different from what is expected in that it has a positive and significant influence on the male members' participation decision though it is not significant for female members. 18 Location dummies are also included as explanatory variables to capture the opportunities and participation decision of farm households in different sites of the country. It is found that off -farm work participation is different in different sample sites. Relative to site Yetmen (D5), the reference site, the probability of working off-farm is relatively higher in drought-affected and food-deficit areas like Shumsha and Indibir. The rate of participation is relatively low in areas like Sirbana Goditi and Somodo that are relatively foodsurplus or self-sufficient areas.
Summary and conclusions
Agriculture is the backbone of the Ethiopian economy and the performance of the sector directly or indirectly affects the lives of many people. More than 85% of the labour force is engaged in agriculture. However, because of the natural and socioeconomic problems, Ethiopian farmers are suffering from instability of income. Low productivity of the sector is the major cause of unemployment and underemployment in the rural areas. Hence rural off-farm activities can play an important role in improving the well-being of the rural population. We have observed that 57.3% of the farm households have one or more members participating in off-farm activities (self-employment 43% and wage employment 25.3%). Male and female family members participate in all these activities. Therefore, because of the importance of the sector to farm households and rural development, the factors or determinants of off-farm work decisions are analysed by using econometric models. This study attempts to investigate the impact of personal, household, and locational characteristics on the off-farm participation decisions of male and female members of farm households in Ethiopia.
The results of the empirical analysis show that of the human capital variables, education of the household head has no effect on the off-farm work decisions as most of the off-farm activities do not require formal education. The other human capital variable, health condition of the family, is obviously an important factor that affects the time allocation decision of the family. Even though training in non-farm activities have not been given due attention, its importance in the off-farm work decisions of farm households are supported by the analysis. Therefore, giving emphasis to the role of non-farm training by governmental and non-governmental organisations dealing with rural development will enable farmers to diversify their sources of income.
Farmers have financial constraints in being involved in off-farm activities. The development of rural micro-financial institutions serving the rural population will contribute to the promotion of the non-farm sector. The current policy of the government to expand the micro-financial institutions in rural areas will enable the farmers to diversify their sources of income and will contribute significantly to the overall poverty reduction in the country.
The effect of farm characteristics (farm size) also shows that farmers are participating in off-farm activities for push reasons. The small farm size forces them to look for other sources of income. Therefore, poor and landless households may be benefited from the sector. The off-farm participation behaviour of farmers is found to differ in different places in the country. It is higher in areas affected by drought and lower in relatively self-sufficient areas.
Finally, policies that aim in increasing the off-farm work participation decisions of family members should take into consideration the difference in response to the various factors that affect the off-farm work decisions of male and female members of farm households. Further research is required that tries to determine the off-farm work decisions of farm households in wage and self-employment activities separately. Moreover, studies that consider the demand side of the labor market together with the supply side will enable one to understand the full functioning of the rural labor market. 
